Abstract
Introduction

55
Biological reduction (or fixation) of atmospheric nitrogen (N 2 ) to ammonia (NH 3 ) provides up 56 to 50% of the biosphere's available nitrogen, mostly through symbioses between soil 57 bacteria (rhizobia) and legumes (1, 2). These symbioses are initiated by rhizobia infecting 58 legume roots, resulting in the formation of nodules. Rhizobia differentiate into N 2 -fixing 59 bacteroids that express nitrogenase to reduce N 2 to NH 3 under microaerobic conditions (3). 60 Bacteroids receive carbon from the legume while secreting NH 3 to the plant. The overall 
Materials and Methods
106
Bacterial strains and culture conditions. Bacterial strains and plasmids used in this study are 107 detailed in Table 1 . Rhizobium leguminosarum bv. viciae (Rlv3841) was grown at 28°C on Our fundamental question is whether the TCA-cycle is altered during symbiotic N 2 fixation.
323
The dicarboxylates malate, fumarate and succinate are the carbon sources for bacteroids in 324 planta and levels of all three were increased in bacteroids relative to free-living cells ( Figure   325 2). Moreover, these metabolites were also much higher in the plant nodule cytosol fraction 326 relative to bacteroids (malate 14-, fumarate 20-; succinate 2.5-fold, Supplementary There was a range of chain lengths and degrees of unsaturation in the free-fatty acids in 406 both bacteroids and free-living succinate-grown cells ( sample, so the difference reported is therefore a lower limit estimate of the fold change. 
